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Listing of Claims 

1 . (Currently amended) A network for routing a plurality of data segments theretiirough, each 
of the data segments containing an address information, the network comprising: 

a first, second, and third switch element each comprising a respective external 
input for routing data segments into the network and a respective external output for 
routing data segments out of the network; 

a first bi-directional coupling between said first and second switch elements, a 
second bi-directional coupling between said first and third switch elements, and a third 
bi-directional coupling between said second and tiiird switch elements; [[and)} 

a first controller for interrogating the address information of each of the data 
segments inbound into said first switch element, any of said inbound data segments 
received by said first switch element to be directed out along a selected exit patiiway; 

whereby said exit pathway for said any inbound data segment so received is 
selected according to the address information of said any inbound data segment, and if a 
contention exists for said exit pathway, further according to a priority designator of said 
any inbound data segment, said exit pathway to be selected fi-om the group consisting of: 
if said first switch element is an outbound destination for said any inbound data segment, 
said first extemal output, and one of said bi-directional couplings in communication with 
said first switch element^ 

said extemal input is in direct communication with a first input-port processor; 
said extemal output is in direct communication with a first output-port processor: each 
said bi-directional coupling comprises an optical fiber link; and any of the data segments 
that arrive at said first input-port processor, do so as optical signals; 

said first switch element comprises a photonic wavelength converter having at 
least one node to correspond with each of said extemal first input and said extemal first 
output and at least two nodes to correspond witfi each of said bi-directional couplings in 
communication with said first switch element 

said extemal first input node and each of said nodes corresponding with an 
incoming-link of said bi-directional couplings is in direct communication with a 
respective optical wavelength demultiplexor; and 

said extemal first output node and each of said nodes corresponding with an 
outgoing-link of said bi-directional couplings is in direct communication with a 
respective optical wavelength multiplexor . 
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2. (Cancel) The network of Claim 1 wherein said external input is in direct communication with 
a first input-port processor; said external output is in direct communication with a first output- 
port processor; each said bi-directional coupling comprises an optical fiber link; and any of 1he 
data segments that arrive at said first input-port processor, do so as optical signals. 

3. (Cancel) The network of Claim 2 wherein: 

said first switch element comprises a photonic wavelength converter having at 
least one node to correspond witii each of said external first input and said external first 
output, and at least two nodes to correspond with each of said bi-directional couplings in 
communication with said first switch element, 

said external first input node and each of said nodes corresponding with an 
incoming-link of said bi-directional couplings is in direct communication with a 
respective optical wavelength demultiplexor; and 

said external first output node and each of said nodes corresponding with an 
outgoing-link of said bi-directional couplings is in direct communication with a 
respective optical wavelength multiplexor. 

4. (Currently amended) A network for routing a plurality of data segments therethrough, each 
of tfie data segments containing an address information^ the network comprising: 

a first second, and third switch element each comprising a respective external 
input for routing data segments into the network and a respective external output for 
routing data segments out of the network; 

a first bi-directional coupling between said first and second switch elements, a 
second bi-directional coupling between said first and third switch elements, and a third 
bi-directional coupling between said second and third switch elements: 

a first controller for interrogating the address information of each of the data 
segments inbound into said first switch element any of said inbound data segments 
received by said first switch element to be directed out along a selected exit pathway; 

whereby said exit patiiway for said any inbound data segment so received is 
selected according to the address information of said any inbound data segment and if a 
contention exists for said exit pathway, further according to a priority designator of said 
any inbound data segment said exit pathway to be selected fi-om the group consisting of: 
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if said first switch element is an outbound destination for said any inbound data segment 
said first external output and one of said bi-directional couplings in communication with 
said first switch element and 

The network of Claim 1 wherein said external input is in direct communication 
with a first buffer and an input-port processor; said external output is in direct 
communication with a first output-port processor; said first switch element comprises a 
crossbar switch having at least one node to correspond with each of said external first 
input and said external first output, and at least two nodes to correspond witfi each of said 
bi-directional couplings in communication with said first switch element, and any of the 
data segments that arrive at said first buffered input-port processor, do so as electrical 
signals. 

5. (Original) The network of Claim 4 wherein: 

any of the data segments entering said first buffer are held in a respective buffer 
slot thereof until permission to enter said first switch element is granted, on a first-in- 
first-out (FIFO) basis, by said first controller; and 

said first controller to further: select said exit pathway and instruct said first 
switch element to so direct said any inbound data segment so received out of said first 
switch element, and update said priority designator of said any inbound data segment 
received for which said selected exit pathway is not along a generally direct route toward 
said any inbound data segment's outbound destination. 

6. (Original) The network of Claim 5 furtiier comprising: 

a fourfli, fiffti, and sixth switch element each comprising a respective fourth, fifth, 
and sixth external input for routing data segments into the network and a respective 
fourth, fifth, and sixth external output for routing data segments out of the network; and 

a fourtfi bi-directional coupling between said first and fourfli switch elements, a 
fifth bi-directional coupling between said second and fourth switch elements, and a sixth 
bi-directional coupling between said third and fourth switch elements, a seventh bi- 
directional coupling between said second and fiftti switch elements; an eighth bi- 
directional coupling between said fourfli and fiftti switch elements; a nintii bi-directional 
coupling between said second and sixth switch elements; a tenth bi-directional coupling 
between said fiftfi and sixth switch elements; and an eleventh bi-directional coupling 
between said fourth and sixth switch elements. 
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7. (Currently amended) A network for routing a plurality of data segments tfaeretfarough, each 
of the data segments containing an address information, the network comprising: 

a first second, and third switch element each comprising a respective external 
input for routing data segments into the network and a respective external output for 
routing data segments out of the network; 

a first bi-directional coupling between said first and second switch elements, a 
second bi-directional coupling between said first and third switch elements, and a third 
bi-directional coupling between said second and third switch elements; 

a first controller for interrogating the address information of each of the data 
segments inbound into said first switch element any of said inbound data segments 
received by said first switch element to be directed out along a selected exit patiiway; 

whereby said exit pathway for said any inbound data segment so received is 
selected according to the address information of said any inbound data segment and if a 
contention exists for said exit pathway, further according to a priority designator of said 
any inbound data segment said exit pathway to be selected from the group consisting of: 
if said first switch element is an outbound destination for said any inbound data segment 
said first external output and one of said bi-directional couplings in communication wift 
said first switch element and 

Th e n e twork of Claim 1 wherein: the address information comprises a destination 
address associated with said outbound destination; each said first second, and third 
switch element has a respective first, second, and third location index associated 
tfierewitii; said contention exists if said exit patiiway initially selected for any two of said 
data segments received is, concurrently, the same; said external input is in direct 
communication with a first input-port processor; and said external output is in direct 
communication witii a first output-port processor. 

8. (Original) The network of Claim 7 wherein: 

each of the address information further comprises a source address; said source 
address of said any inbound data segment received by said first switch element is updated 
by said first controller according to said first location index, if said updated source 
address is an equivalent of said destination address of said any inbound data segment 
received, said first switch element is said outbound destination therefor, and 

said first controller to update said priority designator of said any inbound data 
segment so received for which said selected exit pathway is not along a generally direct 
route toward said any inbound data segment's outbound destination. 
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9. (Original) The network of Claim 7 further comprising: 

a second controller for interrogating the address information of each of the data 
segments inbound into said second switch element, any of said inbound data segments 
received by said second switch element to be directed out along a second selected exit 
pathway; and 

a third controller for interrogating 1he address information of each of the data 
segments inbound into said third switch element, any of said inbound data segments 
received by said tiiird switch element to be directed out along a tiiird selected exit 
pattiway. 



10. (Original) The network of Claim 9 further comprising: 

a fourth switch element having a respective location index associated therewith 
and comprising a fourth external input for routing data segments into the network and a 
fourfli external output for routing data segments out of tiie network; and 

a fourth bi-directional coupling between said first and fourth switch elements, a 
fifth bi-directional coupling between said second and fourth switch elements, and a sixth 
bi-directional coupling between said third and fourth switch elements; 

whereby said second exit pathway for said any inbound data segment received by 
said second switch element is selected according to the address information of said any 
inbound data segment, and if a contention exists for said second exit pathway, fiirflier 
according to a priority designator of said any inbound data segment; said second exit 
pafliway to be selected from the group consisting of: if said second switch element is 
said outbound destination for said any inbound data segment, said second external output, 
and one of said bi-directional couplings in communication with said second switch 
element. 
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1 1 . (Original) The network of Claim 10 further comprising: 

a fiffti and sixtfi switch element, each having a respective location index 
associated therewith and each comprising a respective external input for routing data 
segments into the network and a respective external output for routing data segments out 
of the network; and 

a seventh bi-directional coupling between said second and fifth switch elements; 
an eightii bi-directional coupling between said fourth and fiftti switch elements; a ninth 
bi-directional coupling between said second and sixtti switch elements; a tenth bi- 
directional coupling between said fifth and sixth switch elements; and an eleventh bi- 
directional coupling between said fourfli and sixth switch elements. 

12. (Original) The network of Claim 11 wherein each of said bi-directional couplings extends 
along a generally shortest available path between said switch elements coupled thereby, and 
further comprising: 

a fourth controller for interrogating the address information of each of the data 
segments inbound into said fourth switch element, any of said inbound data segments 
received by said fourth switch element to be directed out along a fourth selected exit 
pathway; and 

a fifth controller for interrogating the address information of each of tiie data 
segments inbound into said fifth switch element, any of said inbound data segments 
received by said fifth switch element to be directed out along a fifth selected exit 
pafliway. 

13. (Original) The network of Claim 12 wherein said fourtii exit pathway for said any inbound 
data segment received by said fourth switch element is selected according to the address 
information of said any inbound data segment received by said fourth switch element, and if a 
contention exists for said fourth exit pathway, further according to a priority designator of said 
any inbound data segment received; said fourth exit patiiway to be selected fi-om the group 
consisting of: if said fourth switch element is said outbound destination for said any inbound 
data segment received by said fourth switch element, said fourth external output, and one of said 
bi-directional couplings in communication with said fourth switch element. 
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14. (Currently amended) A method for routing a plurality of data segments through a network 
having first, second, and third switch elements, flie metiiod comprising tiie steps of: 

providing a first bi-directional coupling between said fu'st and second switch 
elements, a second bi-directional coupling between said first and third switch elements, 
and a tiiird bi-directional coupling between said second and third switch elements; 

interrogating an address information of each of the data segments inbound into 
any of said first, second, and third switch elements routed by way of a respective external 
input; [[and]] 

selecting an exit pathway for each of said inbound data segments received by a 
respective one of said switch elements according to said address information of said each 
data segment received, and if a contention exists for said exit pathway, further according 
to a priority designator of said each data segment received; said exit pathway to be 
selected from the group consisting of: if said respective switch element is an outbound 
destination for said each data segment received, a respective external output of said 
respective switch element, and one of said bi-directional couplings in communication 
with said respective switch element; 

wherein said contention exists if said exit pathway initially selected for any two of 
said data segments received is, concurrently, the same; and 

updating said priority designator of any one of said each data segment received 
for which said selected exit pathway is not along a generally direct route toward said each 
data segment's outbound destination; and directing said each data segment received out 
along said selected exit patiiway . 

15. (Cancel) The method of Claim 14 wherein said contention exists if said exit pathway 
initially selected for any two of said data segments received is, concurrently, the same; and 
further comprising the steps of: updating said priority designator of any one of said each data 
segment received for which said selected exit pathway is not along a generally direct route 
toward said each data segment's outbound destination; and directing said each data segment 
received out along said selected exit patiiway. 

16. (Currently amended) A method for routing a plurality of data segments through a network 
having first, second, and tiiird switch elements, the method comprising the steps of: 

providing a first bi-directional coupling between said first and second switch 
elements, a second bi-directional coupling between said first and tiiird switch elements, 

9 



PACE 10/16 * RCVD AT 0/15/2005 4:28:18 PM [Eastern Daylight Time] « SVR:USPTO-EFXRP-6/32 * DN1S:2738300 * CSID:97020788d3 " DURATION (mm-ss): 10-28 



Thursday, September 15. 2005 2:30 PM To: Exr. Roberta Shand 



From: Jean Macheledt 



(970) 267-8893 



Page: 11 of 1S 



Appl. No. 09/715,693 

Amdt. dated 15 September 2005 

Reply to Office communication dated 15-Jun-05 

and a third bi-directional coupling between said second and third switch elements; 

interrogating an address information of each of the data segments inbound into 
any of said first second, and third switch elements routed by way of a respective external 
input, 

selecting an exit pathway for each of said inbound data segments received by a 
respective one of said switch elements according to said address information of said each 
data segment received, and if a contention exists for said exit pathway, further according 
to a priority designator of said each data segment received: said exit pathway to be 
selected from the group consisting of: if said respective switch element is an outbound 
destination for said each data segment received, a respective external output of said 
respective switch element and one of said bi-directional couplings in communication 
with said respective switch element and 

The method of Claim 1 4 furtiier comprising th e st e p s of: updating a source 
address of said each inbound data segment received by said respective switch element 
according to a respective location index fliereof; if said updated source address is an 
equivalent of said destination address of said each data segment received, said respective 
switch element is said outbound destination therefor, and if said updated source address is 
not yet said equivalent, said exit pathway is selected from ^y one of said bi-directional 
couplings along a generally direct route toward said outbound destination of said each 
data segment received. 

17. (Currently amended) A method for routing a plurality of data segments through a networic 
having first second, and third switch elements, tiie metttod comprising the steps of: 

providing a first bi-directional coupling between said first and second switch 
elements, a second bi-directional coupling between said first and third switch elements, 
and a third bi-directional coupling between said second and third switch elements; 

interrogating an address information of each of ttie data segments inbound into 
any of said first second, and third switch elements routed by way of a respective external 
input 

selecting an exit pathway for each of said inbound data segments received by a 
respective one of said svritch elements according to said address information of said each 
data segment received, and if a contention exists for said exit pathway, farther according 
to a priority designator of said each data segment received; said exit pathway to be 
selected from the group consisting of: if said respective switch element is an outbound 
destination for said each data segment received, a respective external output of said 
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respective switch element and one of said bi-directional couplings in communication 
with said respective switch element; and 

Tho motiiod of Claim 1 1 wherein the data segments enter, as optical signals, into 
any one of said first, second, and third switch elements through a respective first, second, 
and third optical wavelength demultiplexer in communication with a respective first, 
second, and third input-port processor, and furflier comprising the steps of demultiplexing 
an incoming said optical signal at a first wavelength using one of said respective 
demultiplexors, and converting said wavelengtii of said incoming optical signal prior to 
directing the data segments tiiereof out along said selected exit pathway for multiplexing. 

18. (Currently amended) A mefeod for routing a plurality of data segments tfirough a networic 
having first second, and third switch elements, the method comprising the steps of: 

providing a first bi-directional coupling between said first and second switch 
elements, a second bi-directional coupling between said first and tiiird switch elements, 
and a third bi-directional coupling between said second and tiiird switch elements: 

interrogating an address information of each of the data segments inbound into 
any of said first second, and third switch elements routed by way of a respective extemal 
input 

selecting an exit patiiway for each of said inbound data segments received by a 
respective one of said switch elements according to said address information of said each 
data segment received, and if a contention exists for said exit pathway, fiirther according 
to a priority designator of said each data segment received; said exit pathway to be 
selected from tiie group consisting of: if said respective switch element is an outbound 
destination for said each data segment received, a respective extemal output of said 
respective switch element and one of said bi-directional couplings in communication 
wife said respective switch element and 

The method of Claim 1 1 wherein the data segments enter, as electrical signals, 
into any one of said first, second, and third switch elements through a respective first, 
second, or third buffer in communication with a respective first, second, and third input- 
port processor; and further comprising the step of holding the data segments in a 
respective one of a plurality of buffer slots of each of said buffers, until permission to 
enter said any first second, or third switch element is granted, on a first-in-first-out 
(FIFO) basis. 
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19. (Original) The method of Claim 18 further comprising the steps of: 

interrogating an address information of each of the data segments inbound into any of a 
fourth, fifth, and sixth switch elements; 

providing a respective bi-directional coupling between said first and fourth switch 
elements, between said second and fourtti switch elements, between said third and fourth switch 
elements, between said second and fifth switch elements, between said fourth and fifth switch 
elements, between said second and sixth switch elements, between said fifth and sixth switch 
elements, and. between said fourth and sixth switch elements; and 

updating said priority designator of each one of said inbound data segments received by 
any of said first, second, third, fourtti, fiftti, and sixtfi switch element for which said selected exit 
pathway is not along a generally direct route toward said each data segment's outbound 
destination; whereby if any of said first, second, third, fourth, fifth, and sixth switch element is 
not said outbound destination for said each inbound data segment received, then said exit 
pathway therefor is selected fi-om any one of said bi-directional couplings. . 

20. (Currently amended) A computer executable program code on a computer readable storage 
medium for routing a plurality of data segments through a network having first, second, and third 
switch elements, the program code comprising: 

a first program sub-code for interrogating an address information of each of the 
data segments inbound into any of said first, second, and third switch elements; whereby 
a bi-directional coupling is provided between said first and second switch elements, 
between said first and tfiird switch elements, and between said second and third switch 
elements; 

a second program sub-code for selecting an exit pathway for each of said inbound 
data segments received by a respective one of said switch elements according to said 
address information of said each data segment received, and if a contention exists for said 
exit pathway, fiirtfaer according to a priority designator of said each data segment 
received; said exit pathway to be selected fi"om the group consisting of: if said respective 
switch element is an outbound destination for said each data segment received, a 
respective external output of said respective switch element, and one of said bi- 
directional couplings in communication with said respective switch element; 

said first program sub-code comprises instructions for reading said each inbound 
data segment into a respective one of a first^ second^ or third buffer in communication 
with a respective one of said first second, and tiiird switch elements, until permission to 
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enter said respective switch element is granted, on a first-in-first-out (FIFO) basis; and 

said second program sub-code comprises instructions for: determining whether 
said exit patiiway initially selected for any two of said data segments received is, 
concurrently, the same; and if so, tiien reading and comparing said priority designator of 
each of said any two data segments received; and updating said priority designator of a 
one of said two data segments received for which said selected exit pathway is not along 
a generally direct route toward said one data segment's outbound destination . 

21. (Cancel) The program code of Claim 20 wherein: 

said first program sub-code comprises instructions for reading said each inbound 
data segment into a respective one of a first, second, or ftird buffer in communication 
with a respective one of said first, second, and third switch elements, until permission to 
enter said respective switch element is granted, on a first-in-first-out (FIFO) basis; and 

said second program sub-code comprises instructions for: determining whether 
said exit patiiway initially selected for any two of said data segments received is, 
concurrently, the same; and if so, then reading and comparing said priority designator of 
each of said any two data segments received; and updating said priority designator of a 
one of said two data segments received for which said selected exit pathway is not along 
a generally direct route toward said one data segment's outix)und destination. 
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22. (Currently amended) A computer executable program code on a computer readable 
storage medium for routing a plurality of data segments dirough a network having first second, 
and third switch elements, the program code comprising: 

a first program sub-code for interrogating an address information of each of the 
data segments inbound into any of said first second, and third switch elements; whereby 
a bi-directional coupling is provided between said first and second switch elements, 
between said first and diird switch elements, and between said second and third switch 
elements: 

a second program sub-code for selecting an exit pathway for each of said inbound 
data segments received by a respective one of said switch elements according to said 
address information of said each data segment received, and if a contention exists for said 
exit pathway, fiirther according to a priority designator of said each data segment 
received; said exit pathway to be selected fi-om the group consisting of: if said respective 
switch element is an outbound destination for said each data segment received, a 
respective external output of said respective switch element; and one of said bi- 
directional couplings in communication with said respective switch element; 
The program oodo of Claim 20 whoroin: 

said first program sub-code fiirther comprises instructions for updating a source 
address of said each inbound data segment received by said respective switch element 
according to a respective location index thereof; and 

said second program sub-code further comprises instructions for: if said updated 
source address is an equivalent of said destination address of said each data segment 
received, said respective switch element is said outbound destination therefore; if said 
updated source address is not yet said equivalent, said exit pathway is selected fi-om any 
one of said bi-directional couplings along a generally direct route toward said outbound 
destination of said each data segment received; and directing said each data segment 
received out along said selected exit pathway. 
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